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(54) VOICE SYNTHESIZATION SYSTEM 

(57)Abstract: , . . r , 

PURPOSE: To reduce the load of a voice synthesization server and 

also to reduce the LAN traffic. 

CONSTITUTION: A data control part 270 of a vo.ce synthes.zat.on 
server 2 receives the data to be voice synthesized from a client 1. 
If the received data is identical with the text data, the part 270 
outputs the data to a phonetic symbol generating part 22 to 
produce the phonetic symbols. If the received data .s identical with 
a phonetic symbol, this data is outputted to an acoustic parameter 
generating part 23 for generation of an acoustic Parameter If the 
received data is identical with an acoustic parameter, the data is 
outputted to a waveform generating part 24 for generat.on of a 
waveform. Then the generated voice waveforms are sent to the 
client 1 through a data transmission part 260. The client 1 receives 
the voice waveforms from the server 2 and outputs these vo.ce 
waveforms as the voices through a voice output part 1 5. 
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fc, »»4ia»2 4i:, «*iSffll»2 6i:**LT^ 

5» 7 L *Xh§<lg|52 U4, xy f ^a-Aia*-/<7 

east i s ft 5 s>a -Mi'/«*af.w So is^s^ 
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352 4 14, SfltStlfc^^rS ; a-;H(MHK«rtrr**?' 
»«*£«U »JBiSffl»2 6tt. 

i/ a-yUgfUt--' < 7 >U4 ? 7 > h 6 KiSfTf 5. 
[0 0 3 5] 

[ftffl] B l OBSH l KttlW *5tWT?(i, g^^fiic 
•9— /*2cDifcJB«fcfi)i»2 4A^7^7yb lft^&aSfflia 

*nmtLTt =7<<7y y i iciMfi-rso 

[0 0 3 6] *7-r7>M«t»tt. afflLfc«f*«JB 

[0 0 3 7] H2eo«aH2KW*6t-*56We 

«. ^7^7>h Hi, gjSHtfjfftl 5£-r-*i£<lS5 
1 1 0 tx-^SfSSP 1 2 0 coffin (i) f-^XhA*/ 
gfi i i (ii)x^X hATJgPl \t 

Stiffs ^k/#?an 6 tzfit&msi:. on) f«h 

AA/SI5 I 1 t^^,id'.¥^^ l 6 tgf/^^-^M 20 

[0 0 3 8] ?7-f7y\- ItHi) <D^*W-T5«o 

Xhf-^^fflL, (li)©ttJS** - rs»'&KJ±, x 

ffiU (iii) OWJfilc^ft'-rsfl&fctt, x-^&flSM 
1 0 h Up' &)&V—> < 2 (C fISJ / Hv*-* *'&{Wt 

[00 3 9] 2 H-Ptt, * v -I" 7 > M 

gB*f*BS'*5 2 3-^W^LT^#/^ 

^ - ^ Wlfe/ilc^tT 1/ \ #S^7 ^ - * L fcif^fC 

[0040] c<o®&, *7^7>M_»i, saowr 
2oaff,e»;<o4j««n | i!. **wif3W><?*-*0*fc 

[0 0 4 1] B3©ffifflB3fctt£-ra58WT 
tt, ^7^7>Mtt, IMli02O5iB^^{c<iPx.-r 

14, (i) T*XhA7JrSl5l 1 (OWfitZHtet. (ii) 
ir*XhA7Jg|5l l l 6fc**rr*« 

ftfc, (iii) -r+7.HA^gI5l 1 £«Sf2^£fi!teP 1 6 
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[0 0 4 2] %P£$L*y-> < 2 <0r- * 2 7 0 
fct. S^&Ja*- ^2©©ffittiH, LANOftWttiJE 

stfg*^oft^7^7vh 1 ofrrsawifc:*"^ 

T,>7^7>hl^e> JS/"*!*"*- / < 2 fc iM{gf ^ # 

jyY lof-^sywafraoKJBSt*. 

gjS^dctf- /<2<Or-*WW»2 7 Ofr&^'f 7V 
h lOr-^JWl 3 0(c> f^^-^2 0M 

#si, LANofi»«i>EKiM-r*iiMH*a»iL, 
7> h i of'-^wwas 1 3 o mutfasfii* ^#r-* 

[0 0 4 3] fflRtf, *J*fcj«tf -^^ftffltf**^ 

m^ttt, iwsm-^'dVT-z'MWMz 7 oti, 

■r?>o ^ LT, ^7^7>F 1 cDx-^itWSP 1 3 0 
tt, g^^fi)c+)--/ i ;2^P.^?tl/cffllB<D7 ; -^<03X 

[0 0 4 4] iiwmat. vuyy b i ^±.E(ii)o 

1 3 0(4. «gfe^QiM{I£-r-25M{iSI$l 1 OKI^ 

[004 5] g^&is-y— /^©fifflf^J^V^lg 
^{C(4. lUl'y Y 1 WJO«lF!*rt;W^J«-*-/<2M 

T'iTdil ttft'tSOT*, &HE^— / N 2 7>*— ^ 'rW 

7 0U\ Zft^tKDir^^yy h I A^oTl^ 

[0 0 4 B] Witt, g&SfSLV— /<2 0&fif/»^h* 
<, «Baffi*tc*»8A<fe5«&Ktt. Bi*£lS-9— '<2 
<33r f -^ilHiartP2 7 Oti, ^7^7>h 1 A^MHa^O 
SfiKaffi**^**!^ (±E(i T't^7^7 
yY \ Ot-'— ^tUWSPl 3 Otc-r+X h-r-^'OiMft^ 

[0 0 4 7] *?»&J«-9-- /<2«Of-*M»tt2 

70(4, *5'f7yM3!> t «»^^-**TaSttT* 
SMfiftft-r**^ (±,1B(iii) T't, 
7Vh 1 <0-r-*»JWWl 3 0tc«^I2^ (X(4x*X 

[00 4 8] C <D* O K, f&JWfclS"tf—>< 2 OftWf^'J^ 

-w\&toztii7 ! -tnt* m.M^<omt>K>K; «fc 
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[ooio] 2 b K . bitf'l!l*l 3 te Jr^-r 5 ftWI«o * 7 -f 

is^ gyu&jjw— /<2ti. ma<o&$tfiK> 1. a no 
h 1 icasfli-*-*. 

[0 0 5 0] e^jatf-/< 2 lj 

i\ 7-'-£j&{S'ffl2 6 0^?» ; e'OB^iSJK ; S:^7i'7y 

h 1 leans**. 

[0051] -fi, S}H&tftf-/<2<0&ffira<*tl*« 

[0 0 5 2] CcOct'-pfC, ^Mt-^2 0|iSiiDf 
iJZ. L A N C0ftffi» • * 7^ 7 > V ©aiHrttlHKlS C 

[0 0 5 3] H4<DSaHKJt(&rS»WT?tt» 
7>h l##£©£KXttSffi©£»'<7*-*©£j* 

ti2b)*V ?7-f7> h 1 A^iilf^ftS-r+X hf 

*-££r#fl?£fiJc-9--'<2 clc^-f^o 

/<2 c«, SiIL<fcg*><7*-i'K:S"3^Tej*«» 

[0 0 5 4] H5 0EaB5KJ*l6-r5aWlftt» ff» 

ftfggp.5 2H:, ^7^7>h 4^e.^fgS5!<OSofc* 

[0 0 5 5] S»tt3R-9— 5 \t. ffff ttSRffi 5 2 

Y 4 IJ, ill3JjcoffHH*fll*ff18W«l*^»4-5K:«*t 

f So 

[0 0 5 6] C«llC«t0» «W*7-< 7> h 
— ?fi 1MB*)** i: f-OftfcfcjESIKai c t tfv £ 

So 
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[0 0 5 7] ^IC, |Sfl6«Ktf'BMBfcMl£ , r*58l!flT 

1 . <n * « x •>* a - Mwwmmm t-m%*>r 

S;a-Mi'Jffi*«»)W-r. *LT, ^^Xyv/'a-M'l 
*H«r*|B&J5»-»t— /<2fc2HI*S. ^PSf£tf-><2 

r*X br-2©J&T'g{I-raX'y->*a-/Mtl8K 
flffc-f % fti»MJB*£« U t« ft *S>a - 

/o [00 5 8] X-Jr^a-MMtf-'Wtt, 

'*S»6 2 teas U 7*ya-;WS4StW*S 
4j«Lfc*?»*0*ilttf ^'fTV h 6teiM{g-fSJ:3 
[00 5 y] cntckO, x^n-MlfiW-r* X7 

[0060] 

^^BE-t-/^2 fcffl§jto^^-r7vh i tA^^nr 

[0 0 6 1] ^7l'7>h ICS, S^JSt^t^'y 

30 7 J -^^^fi!t-9--/^2fC)Mfi-r^X+Xh^gPl 
2, g^£$->t-^2fr6&d£n3ft^ft2ftfc^ 

-^^7-ta^x-^Jil^-rSDA^gPl 5 1,7 

* 1 5 2^ISttP)*a, o-/<X7-c;l/^ 1 5 2KXkf- 
^153A^^nT^5o 

[006 2] -73. m^tiV- /<2Ktt. IvJJy 
Y 1 cDr+XhJMflSM 2^P>)Sfi?nT<Sr*Xh 
^ r-^^{i-r5r*Xh§fIg|52 1, Sflt^r+X 

hf-^ cobs* j e&-t : <DM#<9$&£'fT 3 iiiisafflSP 2 

2 0, #I§8»2 2 4^6<Dfll**#BSb«»*W«r* 
«fctfW*W*r*f7 3f ffiJM!»2 2 1 . r*X l>r-^ 

-«*E**fel*»2 2 2#R»6ftT^*. SbI2 

[0 0 6 3] ,Wl!«ill')2 2 5*IW!HU frOtSfl 

«Q9»2 2 1 &t/f8^l2^<fefigg|5 2 2 2©*S«tcScJf 

^ > h * - y a >^7 ^> -t y v «t^ii»ib^*4*i- 

5« SfflltH.iS»;«fei«W2 2:i, ftft'^-fSrtelrtL/'c/S 
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[0 0 6 4] *6fc, gS'^-^B^JlcS^T 
gfSj6JB*£j«*4«JB£lSffli2 4. 

jB*ratfbi-*«JBt3*§fb«2 5. tsrefbsnfcSjsas 
ro o r si jut. ^flPS^atisuTSWKSiiwr 

<WfflaW> iMfi«W2 2 Ott, aR-r+X hr-^rt 

<«iB.«aae»> «hhojiw2 2 1 (4, #nft«2 24** 

fc, (4, A^fnht@^>h*-> 

[0 0 6 6] fiitIE^£f#g|5 2 2 2(4, x+Xbtfif® 

<ffl»fij^^l«3»> ,1H»ffi!¥lkftRgR2 2 3(4, gll'rWJ 
2 2 5^#lLTf»»2 2 1 OMtfftii&lkZffta 
K!*Mi»#ffl5 2 2 2T*fefiKSn*a*iB*i:»^*'ry h 

[00 6 7] ll T'#!K!^»*«PJ 2 2 5 t (4, SIS 
5Llffg|52 2 ncfc^Tf5&*lfc«*1*IHKtt-3lr'T, ft 
■ft© Wl IKttlklE^W > H 3 '^©B i^-t^ 
0**JW , t5l2^*rt»A-r«i:*O«a | J*^ , ro 

"to 

[0 0 6 8] #IC, g^/N7>t-^4fiKSP2 3(4, 

^©§^7-*-££ffl£fr©#r£(cJ; 

©ill* (g^£$i®e©*f-*;Mb©iil\) tcioT, P 
ARCOR (LPC) , LSP, 7 *iV^> bmtfiib 

[0 o 6 9] f?iJ;t(4\ 7*)\*-?y\- (PM<DPifafflifo 
80 ©tt&ii. nm^McM-lZ 7 tilery 
a. 7 * A- w h flJi*M*lffii£-f S c i: (c J; 0 /»/jfi£iI 
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©7 << »WE3Mfc«-^T£rt*ft*SSfll 
#(C <fe DIRIf) L*f»»»*£riW 5 0 
[0 0 7 0] j£7B£j£g|52 4(4, *»><5*-*B*JR*lJ 

(cAtc5^T. , Sj- , w^aifi)tb, E»ray{t*2 5(4£/s 

(4, ADM. ADPCM. APC. SBC. ATC, P 
ARCOR. MPC. VQtti?©fif^{b£a*fll^*o 
[0 0 7 1] CCT?. ±E©&»'<7*-*£tfffl2 3 
/0 fcKJB^dca5 2 4 fP»ffl*tl*1ll«ffilSO*ffiKO»,^ 
TgJMHf So A D M £ (4, Adaptive Delta Modulation 
OUST-, ADM(4^»Jfr^{b©flfcllW£ i £>©'C*, A*l 
ffi^t^ Si|fflt<0M* lt'yh (IE, 1 U^/IO T' 
ft*f{bTS7?r£T'&3o ADMTU l«*fil3fc»>2 
■^bU^/l/L^fFSntt^fcift, A7Jll*t©^V7*'J 

yyjB»»*»<t*ckej:o, mmy^/im^m 

#*/h*< LTtSF*MbLTlV6o C©a#©«ttW** 
9g{bL&^EMTH4Xf-y7^X£'JV£< U 
<^{b-f St^X-r-yT'lMX^tX LTS/Sl? 
20 fb*1f3. ADMW9fb<&HMl*H9K:* , *o 

[0 0 7 2] AD P CM(4, Adaptive Differential Pu 
Ise Code Modulation ©BT% i®£©A£fi*lfr 69l£ 
©AMI i}*? ill'J U ZtitW£<»XM\ y OM/i 
ttfcfi? fb Lfzimmt? ZfiiizT<3o *) , A^/M^ 

;v*«a»cS{bLfct fb»^*# < asfc . 

46, M^fbOXx-y74i^£:n(c«fSLTitigE-r^ig/S 

Sftfcea^MttSfc. fl^(c)gj£LTii*OA^fI^ 
A^G T'Pl.iTt^^W'J^ "T S 4: ^ (c T'PJ^S*^**^ 

XA*H-r«*v *fi«ftWf9fb»ttJW»6n*. ad 

P C Mf? >;ibO«Hl«*BI I 

[0 0 7 3] APC t(4. Adaptive Predictive Coding 

c £(c <t 0^ i«M«****&» ctiKAS^t^iW 

^t7-fbLT??^<b-r-5 i: t t(C T'i)fM»t l?<t 
Xf^y yW*MWbM*i: LTeiM-tSo A PCfikHkll 
a^WK^iRiJ-rSADM. AD PCM£(4S^:D, 7d 

[0074] SBCi:(4, Sub-Band Coding CDH&T*, ^ 

Vh{|^(C^L, ADPCM^iffCtO^fbTS^ 
ffiT***. *©«Jia«Bll 2(C^-T 0 *W«Ol?F9fbC 

50 &i : fKW.HW|tn±£pJft&fc-f3 0 W^fbWIS^^ 
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+ y-b;UT*#?)QM F (Quadrature Mirror Filt 
er) *ffl^S©*MRtt-p&*o 
[0 0 7 5] A T C tti, Adaptive Trasform Coding© 
BST\ SW«(fE*i:#il6nS20insg«*1 7*n-y 

OCT (Discrete Cosine Transform ) 
fc tT >y h VI £ T £'f r r 9 7?it^ A T C £ nf-S £ £ # £ I \> 
A T Cft*{b(i, AWOttJlt<0Jil«»#*f«Jii:O«lE 
■31**, «^{bfcS0H»a««©IMW#8»Ta*i: 

V^ftffi*^*. S*W4«J«*B 1 3 Kip-To 
[0 0 7 6] PAKCORtli, PARtial auto CORrela 
tion©BST\ A Ml ©#^4. ;&flf©JSi<K &5l*t4P£ 

* *j t % -^Sffl ^ k 3?« s n x ? n s c t k * § 

[0 0 7 7] */jAT*I4, x-^ h;Mi§$fifc LT-7'ifliM 
aOftfrOlCPARCORfliSfcffl^Tl^So CCD PA 

RcoRim fcrnyimmn. >^*-*ttmm 

X/SW (t?-yf-) C<D£Z<Dm&mt 1JKOP 

A R C 0 RftaflflfcflJ^Tfi/fcJMWgfcfrS. ft^ffb 
HHHfcLT, -£©7U-A^$ (20ms8S) »»c P A 

rcor««, tr-yf-jaw, 

[0 0 7 8] *©»M«*ttfcLS P£j£U\ P 

ARCOR^a©f^t?0fcL S P (Line Spectrum Pai 

[0 0 7 9] MPC£14, Multi-Pulse Cod ing©R8T\ 
(LPC) fttf£f&& 0K3-*0 (cfci^T, 
/Vi/X£&gic<k££ig# : &-r;Wb*iBtt, 
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C tl tcJ: o T L P C HA 7 4 )V * Z> H ^T* & 

£ ^-f J;5ftA-b-S (Ana I ys i s-by-Synthes i s) <DH 
afc±3£i£#fl']^6ftT^<5. *-*\ 
2Owgft0ftS07*n'y*( 71/— A) KWOttlL, ; e 

Tfflfifr*o e©7b-Al%9Kf/i?ffi#fCO^T 

;I/Xti» M&SttfcX^ h;H«lttlcl4*S , t4 LPCp 
P £ 36ROSR«^fll«<OKa*«-W t , KM^tttc «fc 5 

[0 0 8 0] VQi:(i, Vector Quantization £>B&T\ 

W7*~* > T'^ufifi cr i: ft-Tfb-a-r . fs&o 
ffitom (^^ *s £&>x i ooigF^T?a«-rs* 

^oiftf?E^ftl^fb^?£i:LT*l«?^, *©ft. ~xm 
<ofi-?fb(cfejifflsn^«fc9tcfto/cio 01 6©-<^h 
/i/bt^ffctisw^fb-ett, ta*ibLfc»»%-Ji£On* 

a*!5F^46 (codebook) ti^^*„ A^J^JBfcWLT, - 
^©n.'/li'JKII'J c* t (eft ^ - > J±« (/^ - 

[0081] El 7 fcWO. '^ttffH 1 OK»»^J«Ja 

A;j8P1 I A»6-r*X r--r-£*<A./j2ti3i:> A^^ 

[0 0 8 2] «^J«-9— /<2Ttt» r+Xh§{lg|5 2 
1 ^, W+Xhf-^^flU A0fia9!ffi2 2 0 

stSr+xHf'-^rtoie^a^wHwoftffi* 

V0 It^o ?^K, SI§5aiIgP2 2 Hi, #I§S?» 2 2 4 to 

t1lfi«?4J«»2 2 3(4. fWfi"«i«!fW2 2 1 Rtf58«IE9 
^J5ggP2 2 2 0tt«fc*3*'rvh*-$'3 

[0 0 8 3]»C »*/<5;<-*£fi8»2 3H:, ^7 
50 ftrt»2 4tt, *f»/<5^-*ll#JRWKiS^^TS^« 
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*w«n : .«-ta n mmmv2 6iitimKmtircSi& 

[008 4] ??<<Yyh I «J?tt, KJBSfflW I 3tf 

ffii 5 l tt-T-f J/'^;U-&j»»«*r+pyS^»«»cS6 

I 5 2#a-3TXfcr-# I 5 2 fr^tti^SftSo 
<*J»ffl2&tf*«ffll3> 01 7 H. ^-l^yMtf 

[008.5] 01 nc?ammm2<D^^^7yh 1 1 
a, x+xhxafsi 1 1.. £^e#£j*»i 6t. r 

-*§{fg|5 1 2 0 £ LTO«»S#» l 3 fc, $M*t 
ffcgpi 4»tfgj»atfjS$l 5tAllt5tlTl^ 0 
[0 0 8 6] 01 8t^ , mSSW3©^v-l'7> 

h 1 (cfi, x+XhXfcSBi 1 aWf£J«SPi 6 
^»A7*-*4l£SM 7 •r-^aifflSl 1 0 
tLTO^S^7P<-?JMfflSI5l 0 1 fc, x-^SflgP 

1 2 o t ltosjbsmsp 1 3 , mmmmtffi 1 4 
s^tB^api sttftstfenT^So 
[0087] a*. /<2B, ^-rncomm 

ttjg«F#<baP2 5 t, T-zmmu2 6ot, <?- 

Z$ffl%H2 7 OkfcflBx.Tl^So 
[0 0 8 8] £^&j£tf-><2<0-r--*!W«*2 7 0 

S£OC PU&M'ffffii:CS^^TT f -^SfBg|52 1 OR 
tf-r-£32£ffigP2 6 OSrSWfSo t'-^MMB 
2 7 0fi, H^Lftl.^7'r'ryH©7*-**JW»K 

[0 0 8 9] 7*-^IMW»2 7 Oti, 7*-* 

§{fg|52 1 OT'SfflLfcr-^OW&WSUU *©« 
gUtigtcti; CTgfl L fcr- * ^r«^IB^±fi)tSP 2 2 , 

m><y*-*&i&to2 3* ««4j*»2'4o^-fn*» 

[ 0 0 9 0 ] WT, $ AM 2 3 <0«lflF*ttW 

-fSo 

mmm 2 o*§&> 01 nc&^x* a— •ffcj-o*? 

AfiSttSt, SCTJ'fcfiEffil 6tt* ?Of*Xhf 

-fSo ^ LT, gssa^gfitti 0 0(i, *<DSW§ 
'ftfi^-^ 2 K'M Vt So 
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[00 9 I ] ^^/i!t-t-^2C»r-^S{ia?2 1 0 
ti, ifrWT-? (jKf"fiS2»;W) 

1" S t . r- 2 iPHRlW 2 7 0 t- * «fcW 2 I 0T' 

*iyitttw^s**. co«j£, zvjrvvxfrhit 
mT-t t Lxmm^w&znr < sot*, f- 

[0 0 9 2] 2 3 ti. f-^fifll 

yijKjs^^T«fjs»jB*<fe<a-r*. set. ftiBW^fb 

L, 7-*- ^^(1^2 6 (i, *©«F9fb«nfc*?»i«»* 
?7^7>h l'NiMlf-f So 

[0 0 9 3] liJOiS^S^l 3tt. ^ 

2 *^^^b*nfc^»»*s<i l» » 
««#{bsn 4*^ow#fbsnfc^tt«*ii^ 

So ^ LT, g^ffi^gPl 5A^6^fc LTtii^-rSo 
20 (^Sfiffll 3 0 1 8 fcfct*T, 3.-1f tCt 0^7 

if © J: a C5EgSti**«**-ra-giE^5«Jfc:a«-r So 

set, 7^, ^(ommm^i 

ffil 0 1 ^2tCjMffl-T 

[00 9 4] ^2WT'ti, x-2£<tgP2 

1 0*\ 77-T7>b lfr^Cf-? C£8'ly* — f 

30 m&m *snu 7-*-^*jffligP2 7 o*% asLftf 

-f> (£SM<7*-*) ©MSSWSJLKS-rilHlRfi:- 

^kLT§^^^-^B#^W3MatlT< SOT, ^ 
(0g»^7^-'Sfie3RW**JB4lK»2 4K-aS«o 
[0 0 9 5] tt^£fi9c^2 4tt. ^»/*7*-*fl**5>J 
K*^^T*l»»**ftJ«L, »»Wf*fb»2 5 3b<, 4 . 

«*nfc*^»»*w*fbLTi««E«-r*. ^lt, 
7?-*as«»2 6 o*t, nmtztiiztifiim**?* 

V0 [0 0 9 6] 7 7^7yMffliJT(±, «»Sfi»13*< 

u »^a«ib»i 4* ,j tow^fbstifc*jf»»*(t 
^•rso set. 5*««#«nfce^»» 

[0 0 9 7] ±a>Lfc^SSI5>J2RtJ : 3Tli, tf^&J** 

50 /<2<onw*i«*ti*. 
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[0 0 9 8] &*5. 0 17, 0! 9{Cli^LTl^^ 

T-*»JWflU 3 0 (l*!3#!!(0 AWS>ttT4o9, g 
^fftjS-9--/<2?Df f -*W»»2 7 Otf, LAN©Affi 

[0099] mar, /^oftftf**^ 

JfSliiti, 5^<< 7>b \MT*£>)§'<(OmMttiT?fi 
tffiiSHi^T. /<2fl>7 f -*IMW»2 7 

OA', ^5^7>h l07*-**ffllWl 3 0IC, *5<< 

7Vh itftfotttetefcufc^-*©^*^"*"*. 
[0 10 0] S*fcj*tfw<20ftffi*Vh*i^i: 

ticti, *5-r7ynT(r5ffla**^j«"9--^2 

T'§l#§tf3Cfc#T'#£cDT*, 0Ja.fi", ^7^7>h 
l#&SE#©£fiK«^**rr5»£?*». *7-f7> 
b 1 cDx-2ftiiJiWgin 3 Otc-r+X hx-£<Di£{t£Ja 

nmtttzmsvt** zht^-iTy v 1 or-*ia 

5o CC0«^, ^5^7yh lfr6L AN&fflS 

[0 10 1] t^JTl/b 1 tgps^-f--/^ 

— £8iiJBI2 7 0*^7-<7>h 1 ©-r— ^©JSPSPI 3 0 
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